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Sir: 

Now comes Vo^kvyukt "Tsup who deposes and states that: 

1 . I am a graduate of K y i ;To U n > V'er5 i^ and received my brxcKelcY.< degree in the 

year 

2. I have been employed bv ^vWol sVu Hateri<^S Qu, ? for 1 L> years as a enyue er 
in the field of fyiwt ^ OPUCi big 

3. The following calculations were carried out by me or under my direct supervision 
and control. 

The thickness of the mixed metal oxide layer after baking of examples A-F as shown in 
Table 2 on page 1 8 in the specification was calculated as shown on the attached "Calculation 
method of thickness of mixed oxide layer." In this calculation, densities of the mixed oxide of 
Si02 and BaO are calculated based on a specific gravity of Si02 glass of 2.20 g/cm 2 and 5.72 
g/cm 2 for BaO. As shown in the attached calculations, in Example A, the weight ratio of 
BaO/SiC>2 is 1/2 and therefore the volume of the metal oxide and the S1O2 can be determined 
as 0.175 cm 3 and 0.909 cm 3 respectively. The total volume of Mixed oxide is therefore 1.084 
cm 3 and the density is calculated to be 2.77 g/ cm 3 . 
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From Table 2, the measured adhesion amount of Metal oxide is 0.6 |ug/cm and based 

on the ratio of BaO/SiC>2 of 1/2, the total adhesion amount of Mixed Oxide is 1.8 |ag/cm 2 
(1.8xl0- 6 g/cm 2 ). 

The thickness of the Mixed oxide layer is equal to the Adhesion amount of Mixed 
Oxide/Density of the Mixed Oxide and as shown for Example A is 0.0065 jam. 

Correspondingly the values of Examples B through F are calculated and the results 
shown in the attached modified Table 2. 

The calculated Mixed oxide layer thickness after baking according to the Examples of 
the claimed invention ranges from 0.0051 to 0.449 |j.m. In comparison, in Example 1 of 
Watanabe (U.S. 6,106,610) the Ba-containing film has a thickness of about 0.2 mm (200 |im). 

Therefore, the surface modified quartz glass crucible according to the claimed 
invention has an extremely thin layer of concentrated crystallization promoter. This layer is 
very effective to crystallize the inner surface of the crucible when the crucible is used for 
pulling up single crystal silicon at a temperature over 1400°C even though the coated layer is 
very thin. Therefore, the crucible as claimed in the above-identified application has a high 
resistance to deformation and a significantly reduced contamination contribution to the pulled 
up silicon single crystal. Thus the crucible of the claimed invention is superior in performance 
relative to conventional crucibles. 

4. The undersigned petitioner declares further that all statements made herein of his 
own knowledge are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of this application or any patent issuing thereon. 
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5. Further deponent saith not. 



Signature 7 v 

Customer Number . r> o 

22850 ^rr hfihr wry IJL UOOK 



Date 

Tel. (703 ) 413-3000 
Fax. (703) 413-2220 
(OSMMN 05/06) 



MATERIAL 
BUSINESS jSWA 

support mamL 



Calculation method of thickness of mixed oxide layer 

Here, we use value of No.l, a kind of Silica Sol Liquid is A in Table 2 
as an example. 

1. Calculation of density of mixed oxide 

Density of Mixed Oxide = Weight of Metal Oxide and Si02 / Volume of Mixed 

oxide 

Volume of metal oxide = 1 / 5.72 = 0.175 cm 3 

Density of BaO: 5.72g/cm 3 (Specific gravity of BaO) 
Volume of Si0 2 = 2 / 2.2 = 0.909 cm 3 

Density of Si02: 2.2 g/cm 3 (Specific gravity of Si02 glass) 
Volume of Mixed Oxide = 0.175 + 0.909 =1.084 cm 3 
Density of Mixed Oxide = 3 / 1.084 = 2.77 g/cm 3 

2. Calculation of adhesion amount of Mixed Oxide 

Adhesion amount of Mixed Oxide = Adhesion amount of Metal Oxide + 

Adhesion amount of Si02 
Adhesion amount of Metal Oxide = 0.6 fl g/cm 2 (Measured Value in Table2) 
Adhesion amount of Si02 = 0.6x2= 1.2 fl g/cm 2 

BaO : Si0 2 = 1:2 (Weight Ratio in Table 2) 
Adhesion amount of Mixed Oxide = 0.6 + 1.2 = 1.8 fl g/cm 2 = 1.8 xlO 6 g/cm 2 

3. Calculation of thickness of Mixed Oxide layer 

Thickness of Mixed Oxide layer = Adhesion amount of Mixed Oxide / Density 

of Mixed Oxide 
Adhesion amount of Mixed Oxide = 1.8 xlO 6 g/cm 2 
Density of Mixed Oxide = 2.768 g/cm 3 

Thickness of Mixed Oxide layer = 1.8 xlO 6 g/cm 2 / 2.77g/cm 3 = 6.5 x 10 7 

cm = 6.5 x 10- 3 U m (0.0065 fl m) 

The similar calculations were carried out to other examples in Table 
2 so as to obtain MODIFIED TABLE 2. 
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